hours followed by sorting and further cell culture for at least 12 days to establish immortalized cell lines.
All the cell lines were routinely tested to confirm the absence of Mycoplasma.
The proliferation rate of transduced bone marrow (bm) cells was determined by seeding of 5x10 4 cells/ml in bm medium in technical duplicates at day 12 post transduction. Cell numbers were determined every 24h via Vi-Cell XR Viability Analyzer (Beckmann Coulter) for 6 days and proliferation rates were expressed relative to seeding cell number. Clonogenic assays were performed by plating 0.1-1x10 3 cells/ml in technical duplicates in methylcellulose-containing medium (Methocult M3434, Stemcell Technologies) at day 12 post transduction. After 7 days of culture, colonies were counted and pooled and 0.1-1x10 3 cells/ml were re-plated in duplicates in methylcellulose media.
Engraftment analysis and workup of moribund mice
Donor derived engraftment and reconstitution of transplanted mice were monitored by flow cytometry for GFP + and/or YFP + expression in the peripheral blood (pb) of the transplanted animals. The health and viability of mice were monitored daily and sick mice were euthanized and analyzed as previously described 5 . Pb cell counts were determined using a Hemavet 950 (Drew Scientific Group). Cytospin images were visualized using a Zeiss Axioskop microscope with a 50 × numerical aperture objective and with Zeiss
Immersol medium (Zeiss). A Zeiss axioCam MRc5 camera and AxioVision 4.6.3 software were used to capture images.
Limiting dilution and homing assay
Limiting dilution assays were performed as described before with transplantation of decreasing numbers of transduced cells as shown in Figure 4B . 
Chromatin immunoprecipitation and sequencing (ChIP-seq)
ChIP of HA-tagged Meis1 was performed using an anti-HA antibody (Abcam ab9110) and the following antibodies were used in native ChIP for histone modifications: H3K4me1 (Diagenode BP140), H3K4me3
(Diagenode BP1), and H3K36me3 (Abcam BP41) H3K27ac (Abcam ab4729). Illumina sequencing libraries were generated as previously described 7 . Libraries were PCR amplified and sequenced on Illumina HiSeq 2000/2500 sequencing platforms following the manufacture's protocols (Illumina). Sequence reads were aligned to GRCm38/mm10 and converted to bam format by SAMtools (version 0.1.13).
Analysis of miRNA and mRNA expression arrays
The miRNA was harvested using the miRNeasy Kit (Qiagen) and the mRNA was isolated using the RNeasy Mini Kit (Qiagen). Expression analysis of miRNA and mRNA was done on the Affymetrix GeneChip miRNA 3.0 array and Affymetrix GeneChip Mouse Exon 1.0 ST Array respectively (Affymetrix). All samples were processed and analyzed at the SCIBLU genomic core facility at Lund University. Data analysis was performed using the GeneSpring version 13.1 software. Data in .CEL files were transformed with the ExonRMA16 summarization algorithm to generate RNA expression measures and were normalized using the median of all samples (quantile normalization). Genes below the 20.0th percentile in the raw data were typically filtered away. A difference in expression was considered statistically significant if the fold change was >1. 5 
Real-time PCR
RNA was isolated using miRNeasy Mini Kit (Qiagen) and converted to cDNA using PrimeScript RT Reagent Kit (TaKaRa Bio Europe). Reverse transcription of miRNAs via TaqMan® microRNA assay (Life Technologies) was performed as previously described 6, 9 . 
Flow cytometric analysis
Single-cell suspensions of cultured cells were stained at a density of 10 Supplemental Tables   Table S1 . Differentially expressed genes of Hoxa9/miR-155 and Hoxa9/Meis1 cell lines. 
